We compute crustal thickness in Epirus (NE Greece), from spectral analysis of the Bouguer gravity field.
Introduction
A two-dimensional set of data representing a potential field such as the gravity field, can be thought of as a superposition of fields due to a subsurface distribution of sources. Consequently, linear methods such as two-dimensional filtering should be of use in separating the various components according to their wavenumber spectrum.
Spectral methods of gravity data processing are being increasingly employed in recent years, owing to their elegancein handling a large amount of data and their built-in mechanism for signal-to-noise ratio enhancement (BHATTACHARYYA and LEU, 1975) .
By Fourier transformation, the gravity field data can be represented by twodimensional Fourier series consisting of various frequencies which characterize the anomalies. The amplitude and phase relationship among these frequencies has been used extensively by many workers for the interpretation of gravity data, particulary in the case of downward continuation and source depth estimation (SPECTOR and GRANT, 1970; TREITEL et al., 1971; GREEN, 1972; HAHN et al., 1976; PAL et al., 1979; NEGI et al., 1983; BOSE and SENGUPTA, 1984) .
Representing the Moho by a variable interface, h(x), and considering a constant density contrast, Pn, the Fourier transform of the corresponding gravity field can be written (MISHRA and PEDERSEN, 1982): ( 1) where, k is the wavenumber (=1 /wavelength), and G is the international gravity constant.
Expanding the exponential and taking into account only the first order term which is a very good approximation for the small wavenumbers that we are interested in, the above relation can be written: 
Tectonics and Geology of the Area
The area of Epirus lies along the North-Western margin of the Greek mainland, extends into SW Albania, and is situated along the Apullian and Aegean blocks (Fig. 1) .
The rocks present in the area are divided into the Ionian depositional zone and its subzone (Gavrovo). The Adriatic-Ionian zone begins from Tirana in Albania and extends along the study area down to NW Peloponnese. It is made up of rocks ranging in age from Triassic (evaporitic facies) to upper Neocen (I.F.P., 1966). These are mainly pelagic limestones followed by silts, sandstones, and conglomerates of typical flysch facies of Miocene age.
The subzone of Gavrovo is exposed east of the Ionian zone and consists of thick, mainly neritic limestones protruding through the flysch. Upper Eocene limestones lie disconformably upon Cretaceous limestones.
From Eocene time until the end of the Tertiary, detrital sediments accumulated in the area, reaching a few thousand meters above the Triassic evaporites. Significant tectonic activity started in the subzone of Gavrovo in the Oligocene, and in the Ionian zone in the Middle Miocene (I.F. P,, 1966) . This activity created folds and thrust faults that generally strike NW-SE (Fig. 1) .
The SW migration of deformation and fault plane solutions from a few moderate earthquakes near the Ionian coast (DRAKOPOULOS and DELIBASIS, 1974;  et al., 1984) , together with studies of late Cenozoic deformation (MERCIER et al., 1979) , suggest that the tectonic activity results from the collision and continuing North-Westward convergence of the Northern Ionian sea floor, which is affected by the tectonic development of the Aegean region (LE PICHON and ANGELIER, 1979; BURCHFIELD, 1980) . The tectonic framework of the area is mainly compressive, characterized by numerous zones of thrust faulting striking parallel to the coast ( Fig. 1) , with earthquakes showing a predominant compressive stress component.
PAPAZACHOS
However, some seismic events have been attributed to normal faulting (DRAKOPOULOS and DELIBASIS, 1974; MCKENZIE, 1978) and a recent microearthquake survey in the area (KING et al., 1983) revealed that the derived fault plane solutions exhibit a variety of focal mechanisms, which are not consistent with simple zones of shortening or extension.
Additionally, a number of in situ stress measurements in the area (PAQUIN et al., 1984) , indicate the presence of a dominant E-W extensional stress regime. 
where x and y are the two axes of the grids. The residual gravity field values for each block were then transformed from the space domain to the frequency domain by means of a Fast Fourier Transform (FFT).
Applying an FFT algorithm to the above data subgrids will obviously cause a pronounced Gibbs phenomenon leading to great edge effects. In order to make transition zones wider, we used the following procedure (BHATTACHARYYA and LEU, 1975) . We assume that the residual field vanishes at the points located a distance of 
where DX is the grid interval. 
where Pkm is the appropriate phase angle and (6) is the amplitude of a partial field wave, with wavelength DX•EN/(k2 +m2)1/2 and frequency Fkm = (k2 + m2)1/2. In order to calculate the radial spectrum for each data grid, we calculate first the 2-D power spectrum: investigation in the area employing the analysis of Pg and Pn waves (KARACOSTAS, 1982) , suggested a crustal thickness of the order of 40 km, while an application of a single station deconvolution to long-period P-waves resulted in a crustal thickness of about 35 km (TSELENTIS and DRAKOPOULOS, 1988) . These results seem to be in good agreement with the results obtained from the present analysis.
Accuracy of the Results
One cause of discrepancy in the results might be found in the effect that every unit of buried mass contributes to the total observed gravity field, thus the spectral overlap between the effect of deeper and shallower sources will always occur.
Care also has to be taken to minimize aliasing errors caused by digitization. Obviously, closer digitization has the effect of incorporating high frequency components, resulting in the decrease of the slope of the log spectral curve (SPECTOR, 1968) .
One difficulty with this refinement occurs because the higher wavenumber components tend towards increasingly smaller magnitudes and it becomes hard to separate them from noise. The overall effect is that the derived depths will be underestimated. Increasing digitization on the other hand leads to aliasing errors, hence an optimization of digitization spacing is essential.
Conclusion
As part of an extensive geophysical investigation in the area of Epirus (NW Greece), we attempted to derive the crustal thickness from the existing gravity data. This was achieved by employing spectral techniques of analysis of the Bouguer gravity map of the area. 
